Objective : The purpose of this study is to analyze research trends on laser output used for treatment of hair loss.
Intervention
Patients received ten treatments with a 1550 ㎚ fractional Er:Glass Laser at 2-weeks intervals using the same parameters (5-10 mm tip, 6mW, 800spot⁄cm2 density, static mode).
Evaluation methods
Phototrichogram and global photographs were taken at baseline and at the end of laser treatment, and analysed for changes in hair density and hair shaft diameter. Global photographs underwent blinded review by three independent dermatologists using a 7-point scale. Patients also answered questionnaires assessing hair growth throughout the study.
Statistical analysis SPSS statistical package (SPSS Inc., Chicago, IL, USA) was used for statistical analyses. Significances of changes in hair density and thickness were determined using the paired T-test. Significance of difference in clinical improvements between pre-and postmenopause groups was analysed using repeated measure ANOVA test. Statistical significance was accepted for P-values less than 0.05.
Result-Efficacy
At the initial visit, mean hair density was 100 ± 14 ⁄ cm2, and mean hair thickness was 58 ± 12 lm. After 5 months of laser treatment, hair density showed a marked increase to 157 ± 28 ⁄ cm2 (P < 0.001), and hair thickness also increased to 75 ± 13 lm (P < 0.001). Global photographs showed improvement in 24 (87.5%) of the 27 patients.
Result-Safety Two patients (7.4%) reported mild pruritus after laser treatment; however, these resolved within 2 h.
Conclusion
A 1550 ㎚ fractional erbium-glass laser irradiation may be an effective and safe treatment option for women with female pattern hair loss. 
Intervention
Microthermal treatment zones (MTZ) was uesd for the treatment of AA patients. / Allocation: fractional laser / Power density=300 MTZ/cm2/pass two passes per session were performed./ Output: 10-15 mW / Treatment period: total 24 weeks and 6-months-follow-up.
Evaluation methods Treatment was given at baseline patients were followed up at 24 weeks. Clinical outcome measures were assessed by photographs, and adverse event.
Statistical analysis unknown Table 2 . 계속
Irradiation was applied to the shaved skin of C3H/HeN mice using various energy and density settings and varied irradiation intervals. In a clinical pilot study involving human subjects, 20 participants were treated over five sessions at 2-week intervals. A fractional photothermolysis laser was used at the output of 5mW and a total density of 300 spots/cm2.
Evaluation methods
Animal Study Histopathologic studies: Skin samples were obtained from the irradiated mice and analyzed for hair changes. Molecular studies: Skin samples were obtained from the irradiated mice.
Pilot Study of MPHL in Humans A photograph and phototrichogram were taken of each participant before treatment and 1 month after the last treatment. Biopsies were taken before treatment and 1 month after the last treatment from five volunteers who agreed to provide tissue samples. In 16 of the participants, long-term follow-up examinations were performed 4 months after the final treatment using a phototrichogram to evaluate hair density.
Statistical analysis unknown.
Result-Efficacy
In the animal study, the hair stimulation effects were dependent upon the energy level, density, and irradiation interval. The anagen conversion of hair and the increase in Wnt 5a, b-catenin signals were observed. In the human pilot study, incremental improvements in hair density and growth rate were observed.
Result-Safety
Breakage of the hair shaft was occasionally observed after irradiation. Microscopic analysis using scanning electron microscopy showed blunt damage to the hair cuticles and cortex. Seventeen participants complained about transient shedding for 1 to 2 weeks after irradiation. Pain was observed during treatment in most participants. Side effects such as mild posttreatment erythema, pruritus, dryness, and dandruff were also observed. All of these complications resolved within 1 week after irradiation.
Conclusion
This pilot study showed that a 1,550-㎚ fractional erbium-glass laser might induce hair growth, but more intensive studies are required to clarify the clinical applications of this treatment. Objective To study the effect of the 308-㎚ excimer laser in the treatment of alopecia areata.
Study design All patients in study had an untreated lesion that served as a control.
Subjective N=18 (7 males / 11 females)
Intervention
Patients with 42 recalcitrant patches (including 1 adult with alopecia totalis) were enrolled in this study. The lesions were treated with the 308-㎚ excimer laser twice a week for a maximum of 24 sessions (over 3 months). The fluences were increased by 50 W every two sessions; one lesion on each patient was left as a control for comparison. 
Evaluation methods
The diagnosis was performed clinically. 24 patients were thoroughly assessed in relevance to their condition. The blinded comparison of paired pretreatment and posttreatment global photographs by the expert panel, revealed no clinically significant difference.
Result-Efficacy
LPLT led to a progressive increase of hair density over 14 weeks. At week 14, hair density on parietal area increased by 4.32% (p<0.005) and 4.73% (p<0.005) on occipital area. LPLT for 14 weeks led to a net increase of anagen hair count and decrease of telogen hair count. In conclusion, the ratio of anagen to telogen increased from 6.88 to 9.97 (p<0.005) on parietal area, and from 10.22 to 17.81 (p<0.005) on occipital area.
Result-Safety Significant adverse effect was not observed.
Conclusion
LPLT should be considered as an alternate option in the treatment of androgenic alopecia, because of its safety, facility and benefit. Table 3 . 계속
Result-Efficacy
Hair growth was already observed after 1 month. After 3 months, lesions were covered with 30 to 40% of mostly pigmented terminal hair. After 6 months of fractional laser therapy, there was complete regrowth in the all lesions.
Result-Safety
No relapse was observed during the follow-up period of 6 months..
Conclusion
This study suggests that the fractional laser can induce minor trauma and wound healing process which might facilitate hair growth. Table 5 . 계속
Evaluation methods
Tolerance was evaluated with a visual analog scale (0=poor, 10=excellent). Regrowth of hair was evaluated on a three-point scale (0 = no hair, 1 = cosmetically acceptable regrowth defined as objectively assessed regrowth convincingly acceptable to the patient, and 2 = complete hair regrowth). At the final visit, the patients' opinions about treatment effectiveness and the degree of satisfaction were recorded (excellent, good, moderate, poor). Clinical evaluation was done before the start of treatment, every 2 weeks during the 3-month treatment period and at 6 months after stopping therapy.
Result-Efficacy
Regrowth of hair was observed in 17 (41.5%) patches. Thirteen of the 18 lesions in scalp showed a complete regrowth of hair. The extremity regions failed to show a response. Atopic diatheses had an unfavorable effect on the outcome in patients.
Result-Safety unknown.
Conclusion
The 308-㎚ excimer laser is an effective therapeutic option for patchy alopecia areata of the scalp and for some cases with patchy alopecia areata of the beard area. It does not work for patchy alopecia areata of the extremities. 
Objective
To study the effect of the pulsed infrared diode laser (904 ㎚) in the treatment of alopecia areata.
Study design
This study was designed to evaluate the effect of pulse infrared diode laser in the treatment of AA.
Subjective N= 16 (11 males, 5 females) age=4∼50 (mean=26.6)
Intervention
Sixteen patients with 34 resistant patches that had not responded to different treatment modalities for alopecia areata were enrolled in this study. In patients with multiple patches, one patch was left as a control for comparison. Patients were treated on a four-session basis, once a week, with a pulsed diode laser (150W, 904 ㎚) at a pulse rate of 40/s. A photograph was taken of each patient before and after treatment.
Evaluation methods
The diagnosis of AA was performed clinically. All patients were thoroughly assessed in relevance to their condition. In patients with multiple patches, one patch was left as a control for comparison. Photographs were taken for each patient before and after the treatment.
Result-Efficacy
The treated patients were 11 males (68.75%) and five females (31.25%). Their ages ranged between 4 and 50 years with a mean of 26.6, and the durations of their disease were between 12 months and 6 years with a mean of 13.43. Regrowth of hair was observed in 32 patches (94%), while only two patches (6%) failed to show any response. No regrowth of hair was observed in the control patches. The regrowth of hair appeared as terminal hair with its original color in 29 patches (90.6%), while three patches (9.4%) appeared as a white villous hair.
Result-Safety During the treatment sessions no adverse effects were noticed. Also, between and after the sessions, patients did not complain of any side and unwanted effects.
Conclusion
The pulsed infrared diode laser is an effective mode of therapy with a high success rate for resistant patches of alopecia areata. 
Objective
The aim of this study was to examine the laser parameters evaluated in previous studies with a larger patient group (n= 491), particularly regard to patient-related and operation-related advantages and disadvantages. Particular attention was devoted to hair growth rate and the postoperative healing process.
Study design
The study was designed as a "controlled" study. The patient was classified according to the Norwood system. A total of 347 patients were undergoing their first operation, 59 patients had already had one laser -associated transplantation of their own hair, and 18 patients had already had two laser associated transplantations of their own hair.
Subjective N=491
Intervention
The implant holes were created using an optomechanical, beam-focusing miniature scanner and a 80W carbon dioxide laser.
Evaluation methods
When evaluating the results, a distinction was made between patient-related operative/ postoperative advantages and disadvantages on the one hand, and operation-related advantages and disadvantages on the other.
Result-Efficacy
All patients in Norwood classification groups Ⅰ,Ⅱ, and Ⅲ displayed proper hair growth. On an average of all patients treated, this occurred with a delay of some 4-6 weeks. Compared with the cold steel technique, the healing process was shortened by 3-4 days.
Result-Safety
Epidermal cysts only occurred in the group of patients who had received combined treatment , and then only in the conventionally treated sites. Epidermal cysts did not occur in any of the patients who had received only laser-assisted treatment.
Conclusion
Making allowance for the formula: minimum wattage with a minimum exposure time and a minimum hole diameter, the laser is an ideal instrument to use on the hairline and crown. 
Objective
A new laser handpiece was tested in comparison to 18-gause needle recipient sites in the same patients. Hair growth counts at 6 months as well as various measurements of operative problems were compared.
Study design
The study was designed to minimize tissue thermal damage to hair recipient sites. Two hundred laser grafts were performed on one scalp side and compared to 200 needle grafts on the opposite side. Hair counts preoperatively and at 6 months were performed. Biopsies for depth and surrounding tissue damage were taken intraoperatively. Time for completion of various stages of the procedure for each side were recorded, as well as the incidence of side effects per side.
Subjective N=13 (13 men with a mean age of 47 years)
Intervention
The UltraPulse CO₂laser was used for all laser applications. A pulse energy of 200-300mJ was used for all applications. The power was varied between 10 and 60W.
Evaluation methods
Efficacy was determined by examining and comparing, between the two treatments, Canfield's assessment of hair growth at 6 months postoperatively via photographs and hair counts. Safety was determined by examining and comparing the adverse events or complications, regardless of severity and whether or not they resulted from CO₂laser or cold steel treatment. 
Result-Efficacy
Hair growth was equal for each side. Bleeding and operative time were significantly reduced and ease of graft insertion was increased on the laser side. Graft compression and scarring were not seen.
Result-Safety A nonreportable adverse event, that of icepick dells at the site of growing transplanted hair, was occasionally seen in the needle group, but was never seen in the laser group.
Conclusion
Laser Hair transplantation is faster than using conventional techniques and results in equal hair growth , and should be considered as a viable alternative technique.
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